K+/H+ antiport in heart mitochondria.
Heart mitochondria depleted of endogenous divalent cations by treatment with A23187 and EDTA swell in (a) K+ acetate or (b) K+ nitrate when an uncoupler is present. These mitochondria also exchange matrix 42K+ with external K+, Na+, or Li+ in a reaction that does not require respiration and is insensitive to uncouplers. Untreated control mitochondria do not swell in either medium nor do they show the passive cation exchange. Both the swelling and the exchange reactions are inhibited by Mg2+ and by quinine and other lipophilic amines. Swelling and exchange are both strongly activated at alkaline pH, and the exchange reaction is also increased markedly by hypotonic conditions. All of these properties correspond to those reported for a respiration-dependent extrusion of K+ from Mg2+-depleted mitochondria, a reaction attributed to a latent Mg2+- and H+-sensitive K+/H+ antiport. The swelling reactions are strongly inhibited by dicyclohexylcarbodiimide reacted under hypotonic conditions, but the exchange reaction is not sensitive to this reagent. Heart mitochondria depleted of Mg2+ show marked increases in their permeability to H+, to anions, and possibly to cations, and the permeability to each of these components is further increased at alkaline pH. This generalized increase in membrane permeability makes it likely that K+/H+ antiport is not the only pathway available for K+ movement in these mitochondria. It is concluded that the swelling, 42K+ exchange, and K+ extrusion data are all consistent with the presence of the putative K+/H+ antiport but that definitive evidence for the participation of such a component in these reactions is still lacking.